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SEISXOLOGICAL ABBREVIATIONS USED IN TEIE 
INSTRUXENTAL REPORTS. 

CHABACTER OF TEE EARTHQUAKE. 

I=noticeable. 
II=conspicuous. 

d= term motus domeaticus)=local earthquake (sensible or felt). 
v=[tanse motus vicinus)=near-by earthquake (within 1,000 km. 
r = ( m  motus remotus)=distant earthquake (1,000 to 5,000 km. 

III=-atrong. 

CALUOBNIA. 

Claremont .................. 
C O ~ M  ..................... 
Rialto ...................... 
cahuilla .................... 
Peachland .................. 

INDIANA. 

Worthington ............... 
NEVADA. 

RebelCreek ................ 
NEW YOBE. 

Csldwell ................... 
Qloversvflle ................ 

ORE00N. 

Newport ................... 
WASEINMON. 

Olympia ................... 
Seattle ..................... 
Silverton.; ................. 
Snmner .................... 

PORT0 RICO. 

ViquaY .................... 

distant). 
u=(t+nze. motus ultimus)=very distant earthquake (beyond 5,000 
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39 08 

41 39 

43 24 
43 05 
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47 02 
47 38 
48 00 
47 12 

18 09 

Inn.). 
hmplcd . -4  indicates a local earthquake of small intensity but 

III,=indicates a distant earthquake whose record shows motiom of 
sensible to individuals. 

considerable amplitude. 

PHASES. 

P= undae primre)=firet preliminary tremors. 
pRn=b waves reflected n trmes at the earth's surface. 

S=(undse secundae)==second preliminary tremors. 

Rumbling ................. 

SRn=S waves reflected n times at the earth's &e. 
PS=tranaformed waves; longitudinal (P) to transversal (S) or vica 

NATURE OF TEE YOTION. 

i= impetus)=abrupt beginning. 
e=[emeraio) = m u d  appearance. 

T=period=twice the time of oscillation. 
A=amplitude of the earth's movement, reckoned from the zero line. 
E, N, or 2 attached to a symbol aigniSe.9 the EW, the N-8, or the 

AE is the E-W component of A 

AZ is the vertical component of A 

vertical component, respectively, thus: 
1 

Loo0 
A N  is the N-5 component of A tneaaured in microns (p) , -  mm. 

INSTRUMENTILL CONSTANT& 

T,=period of the instrument. 
V =magnification of the instrument. 

=dampingratio. 

................................................. F. P. Brackett. 

Rattled windows and doors. .. South California Ediron Cu. 
....................................... J. W. Qarthweltr. 
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Windows rattled .............. Dr. W. L. Shea .  
................................................. E. H. Parnell. 

................................................. D. W.SolWay. 

................................................. F. Whitah. 

................................................. Chm. Ford.  ................................................. (R€SBreport.) 

DLhuratthd ................. Wm. Matthem. 

Windom rsttld .............. 8. R. Hohmb. 
Doom moved.. ................ U. 8. Weather B m n .  ....................................... C. M. Mackintwh. 
Shook bnlldlnga ............... 1. E. Thompson. 

........................................... E. Y. Paw. 
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SEIS~OLOQICAL REPORTS FOR JANUARY, 1018. 

By W. J. HUMFT~REYR, P r o f m  in charge of Seismological  investigation^,. 
[Dated: Weather Bureau, Wfaahington, D. C., March 1, lDlO.] 

TABLE l.-Nmim:rumentaZ earthquake reportr, January, 1916. 
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m.6. Src. p p 
33 35 0 .................... 
43 38 7 .................... 
52 38 26 .................... 
01 30 21 ........ 30 
05 28 16 185 
OR 00 21 .................... 
09 30 17 .................... 
5000 ............................ 
3500 ............................ 

.................... .................... .................... .................... 
12 ........ 4 .................... .................... ..................... 
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Km. 

...... ............ 

............ ...... 

TABLE Z.--lnstmm.ental seisrnologiwl reports, January. 1916. 

Time used: Mean Greenwich, midnight to midnight. Nomonclaturc: Internatfonnl. 

........ 

Amplitude. 
Time. I T. 1 1 dl RBmarks. 

H. 
P ..... 13 
S...... 13 
eLa ... 13 
Y r  .... 14 
Ym.. .. 14 
clr.... 14 
G.... 14 
Fs .... 14 
Fn .... 15 

Alaska Sitka. Mugnetic Observatory. U. 8. Comt and Geodetic 
Survey. J. W.  Green. 

Lat., 57.03' 00" N.; long., 135' 30' 06" W. Elevation, 15.2 meters. 

Instruments: Two Bd-Omori, 10 and 12 kg. 

H.m.6. Bce. p p ------- 
1916. 

Jan. 1 ........ M ..... 13-- ............................ 
F ..... 14 - - ............................ 

13 ...................................................... 
15 ...................................................... 
16 ........ MN .... 15 - - ............................ 

FN .... 18 - - ............................ 
22 ........ Mr .... 15 20 00 ............................ 

Fm .... 17 40 00 ............................ 

V Te 
E 10 16.7 
N 10 15.6 Instrumental consteuts: { 

Km. 

DOUbtlUl ihdi~s- 

Doubtful sctivlty 

No sure record here. 
Visible wtivity but 

norecord. 
Actlvlty at hours 
marked and also 
during day. 

tionsolquake. 

here. 

- 
1916. 

Jan. 1. 

2447 

29 

...................................................... Activity at ht€ZVala 

........ Mr .... 10 30 - ............................ Activity on E-W. 

on both compo- 
nents. 

Fm .... 15 ................................ 
SfC. Ir 

?n 
1s 50 
17 

23 
17 1 

.......................... 

........................... 
4 
22 6 
1s ........ ........................... ........................... 
3 

3 3  
5 ........ 

........................... 

........................... 
21 
28 
21 1 
21 ........ ........................... ........................... 

I I I I I I l l  

L rm. .................... No motion on N-S. 
.................... ............ 

.................... ............ 

.................... ............ 
1 ...... 

.................... 
............ 

1 ...... 
.................... .................... 

2 ...... ............ 

Arizona. Tucson. dia.pmt!tic O b m w t o y .  U. S. Coast and Geodetic 
Survey. F. P. Ulrich. 

eLm -. . 
Mm .... 
Fm .... 

- 
1916. 

Jan. 1.. 

13 

13 

15 

24 

7 13 48 
7 2 4 M  
7 34 53 

tn t . ,  32.14' 48" N.: long., 110' 50' 06" W. Elevation, 769.6 meters. 
Instruments: Two Boscli-Omorl, 10 and 12 kg. 

v n  
E 10 16 
N 10 19.6 Instrumental constmts: { 

eL .... 
M a  ... 
Mr .... 
PN .... 
Fa .... 

- 
..... 

-.--. 

,.__.. 

...... 

...... 

8 55 50 
9 15 35 
9 2s 39 
10 -3 49 
10 37 I 

M..... 14 13 50 
C..... 14 35 110 
F.. ... 15 s i 0 0  

P..... 
L....  . 
Ma .... 
Ma .... 
F.. ... 

1000 27 
10 01 17 
10 01 Zf3 
10 01 53 
100s 20 

~ ~~~ 

E.m.8. 
13 39 46 

S ...... 13 46 41 
L ..... 13 E330 
L ..... 135823 
L ..... 14 1230 
L ..... 14 16 30 
L ..... 142300 
F ..... 163500 

..... XI. P 
Sa. p .u Km. ...................... .............................. 5, .............................. 

60 ...................... 
32 ...................... 
241 ...................... .............................. 

.............................. 

I 
...... 

California. Berkeley. University of Calvornia. 

(See Bulletin of the Seismographic Stations, University of California.) 
Lat., 37' 52' 16" N.; long., 12a0 15' 37" W. Elevation, 85.4 meters. 

S ...... 6 40 12 P lndetermlnabla 
L? .... 65800 
L ..... 
L ..... 73010 20 
F ..... 81500 

California. Mount Hanz.ilton. Lick Observatory. 

(See Bulletin of the Seismographic Stations, University of California.) 
Lat., 37' a0' X" N.; long., 121' 38' 34" W. Elevation, l,aSl.7 -8. 

11. 

JANUARY, 1916 

Pt .... 
S... ... 
L.... .  

L..... 
L..... 
L... . .  
F... . .  

b.... 

California. Point Lorn. Rnja I'bga A d m y .  F. J. Dick. 

Instrument: Two-eomponent, C. D. West seismcscope. 
Lat., 32' 43' 03'' N.; long., 117' 15' 10" W. E l e w t h ,  81.4 mWS. 

(Report for January, 1916, not received.) 

California. #anta: Clnra. University ojSanta Clara. J. S .  Ricard, S. J.  

(See record of the Seismographic Station, University of Santa Clara.) 
Lat., 37' B' 36" N.; I-., 121' 57' 03" 1%'. EleVatiOD, 27.43 Ul&US. 

8 29 52 
8 42 44 
9 01 00 
9 14 30 
93030 
92940 
93630 
11 l5 00 

.__. .._. 

.... 

48 
w 
30 
30 
a0 

District of Columbia. Washington. U. S. Weather Bureau. 

Lat., 38' 54' 12'' N.; long., 77' 03' 03'' W. Elevation, 21 meters. 

Instrument: Marvin (vextical pendulum, undamped. Mechanical registration). 

V TB 
Instrumental eonstants: 110 6.4 

.................. 12,8751 .......................... 
I ...................... 
........ ~ ............. ...................... 
...................... ...................... .......................... 

1916. 
Jan. 1 

13 

13 

19 .......I 4 .....I 30 04 40 I ........ I ........ I ...... I ........ I ..... a04000 .............................. 



JANUARY, 1916. MONTHLY WE,QTHER REVIEW. 
TABLE 2.-Instrunlenlal sehnwlogical reports, Janwtry, 1916-Continued. 

1918. n.m.8 .  sa. 
-24 I. PI .... 7 w58 s ...... 7 1 6 4 4  

L ..... 7 3000 42 
L ..... 7 3 7 0 0  I 
F ..... 83000 

ld I. P ..... 7 49 17 
st ..... 7 5a (10 
L ..... 81230  
F ..... 83000 I 
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I xm. 1 ...................... 8,5207 

.............. ........I 
.............................. 

.............................. 
...................... 

...................... 7,2;5? 

................ I--.- .......... 

.............................. .............................. 

I I I I I I l l  

See. P P ............................ ............................ 
22 .................... ........ *17,Mo __._._._,.__.____ ............................ 

Dhtrict of Columbia. Washington. U. S. Weafher Burcau-Contd. 

Km. 

............ ............ 
P ..... ia 40 05 
67 ..... 12 52 06 
L ..... 13 12 30 

1 3 2 0 3 0  $::::I 14 15 00 

m 

n 

L_ 

...................... 11,500~ .............................. 
40 ...................... 
20 ...................... ............................. -1 

1. 

........ 

I. 

L ..... 21 24 30 .............................. 
L ..... 21 39 30 
F ..... 4 1 5 0 0 0  .............................. 
P ..... 18 07 85 ...................... 8,950 
8 ...... 18 1'7 43 .............................. 
L ..... 18 2s 45 .............................. 
L ..... 1 8 3 1 2 9  a4 ...................... 
L ..... 1 8 9 7 0 0  20 ...................... 
F ..... 19 15 00 .............................. 

................ .............. I 

............................ 1 ....... _I *zoo I ........ I... 
1 22 ! ........ l .............. 
............................ ............................ 
........ %,two 

District of Columbia. Vmhington. Georgetown University. 
F. L. Tondod, 5. J. 

ht. ,  3.8' 54' 25'' N.; long., 77O M' 24'' W. Elevation, 4.4 meters. Subsoil: decayed 
diorite. 

Instrumeuts: Wiechert 200 kg. astatic horizontal peudulums, 60 kg. verlicsl. ............ ................. 

.................... ............ 
I - - - - . -  

1. To 
E If6 5.4 2.6 

2 80 9.0 0 
Instrumentalconstants: P.. . . .  

S...... 
L..... 
M..... c...... ime. 

Jan. 1 

13 

Is 

24 

2A 

31 

- 

630  00 
6 39 16 
651 18 
7 (til 00 
7 05 4s 

H. m. 8. 
eP. ... 13 41 Cn 
ePN ... 15 41 13 
S.? ... 13 5ll 00 
LE .... 13 5s 4i 
LN .... 13 55 49 
F..... 15 46 00 

P ..... .............. ...... 
L ..... 
M.. ... ....... ............ 
r ...... 9 1 0 0 0  
F ..... 125500 
L ..... 
M ..... ........ ............. c ...... 223?#06 ............................ 
F ..... 32 56 54 ............................ 
e ...... 14 22 48 22 .................... 
M ..... 14 2 i  30 ........ *200 ............ 
F ..... 14 52 00 1 ............................ 

a ...... 
. 8m. II p lim. ............................ ............................ ............................ ............................ ............................ ............................ 

P ..... '19 14 48 a ...... is 20 1s 
L ..... 19 25 48 20 
Y ..... 19 28 54 ........ 
C ..... 19 43 36 
P ..... 20 11 4S 

e ...... 7 23 06 
M ..... 7 30 54 ........ 
L ..... 7 52 4s 24 
M ..... 8 16 18 ........ 
C ..... 8 27 24 
F ..... 9 3 9 0 0  

eL .... 8 34 OB 
M ..... 8 46 12 ........ 
C ..... 8 51 36 
F ..... 82308  

e ...... 12 39 24 
L ..... 12 42 42 
Y ..... 12 44 00 ........ 
M ..... 12 4s 48 ........ 
C ..... 12 56 30 
F ..... 14 04 36 

Microseisms present. 
rword very d o i d  
1111. Wniiilia shows 
1' Inter. No ais- 
tinct M. Recorded 
on verlicd. 

............................ 
.................... 
*2,200 ............ ............................ 

............................ 

............................ 

............................ Phaws not well d e  
*JIM ............ bed.  

+a00 ............ 
............................ 

*lo0 ............ 
............................ 

.................... 
............................ 

............................ 

............................ 

............................ Y looka iOmethInl ............................ like a local shock. 
:',22 ............ 

............................ ............ 

............................ 

en ..... 7 a5 16 
h ..... ........ ...... ...... 
La .... 7 2'1 18 
L ..... 7 2 8 2 0  
F ..... 7 5 6 0 0  

............................ Microseisms present. ............................ Recorded on verti- ............................ cal. ............................ ............................ ............................ 
30 3 ............ 
30 .................... 
30 6 ............ 
30 ........ 5 ...... 
20 ........ 5 ...... 
2 0 5  ............ ............................ ........I........ ............ 

.aN.. ... 6 19 Oi ............................. ..... 6 19 12 ............................ 
S.? .... 6 21 15 ............................ 
BN1 ... 6 24 18 ............................ 
F ..... 642200 ............................ 

7 07 00 ............................ Series of long wave3 
7 07 01 ............................ frorn;h3Btoi'hW? 
7 31 06 30 1 .................... ~odis t inc t  M. 
8 27 00 ........ I .................... 

eP.. .. 18 09 33 ....... .). ................... 
eP. ... 18 09 39 ............................ 
s ...... I IS 20 03 ........ I .................... ~ ~~. 
R ..... 
Lr .... No distinct maxi- 
LN .... mum. 
F ..... 

Hawaii. Honolulu. Afaqnetic Observafoy. U. S. Coast and Geodetic 
Survey. Wm. W. Merryrnon. 

Lnt., 21. 19' 12" N.; long., 15a003' 48" W. Elevation, 15.2 meters. 

Instrument: Yllne seismograph of the Seismologlcal Commlttee of the British Associa- 
tion. 

T# 
Instrumento1 constant.. 18.8 

- 
1916. 

Jan. 1 

1 
2 

2 

3 

11 

11 

13 

13 

13 

16 

1s 

1s 

21 

21 

0 

..-.. 

...... 

...... 

...... 

..... 

..... 

..... 

..--- 

..... 

..... 

..... 

..... 

..... 

..*..- 

...... 

--- 
H. In. a. '....- 13 30 12 

L..... 13 38 12 .l..... 13 44 12 
d.. . . .  13 50 36 :..... 15 01 24 
F..... ia  37 48 I 
..... ........ FOO 

3 ...... ? 0 4 0 0 )  ............................ 
M ..... 2 0ti 00 ........ '100 ............ 
P ..... I 2 19\48 I l l / /  ............................ 
3... .. ............................ 
M ........ *m ............ 
F ..... 2 3 3 4 0 0  ............................ 
a 
L ..... 
M ..... ........ 
r ...... 
F ..... ...... ......... 

...... ............................ l 

a ...... ( 17 02 48 
M..... 17 OS 48 
F.....I 17 2 12 

e ...... 11 32 06 
M ..... 11 37 12 ........ *100 
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- 

Date. 

P... .. 
L. .... a...... 

- 
1916. 

Jan. 30 

a0 

31 

- 

20 

20 
a0 

MONTHLY WEATHER REVIEW. 
TABLE 2.-In~tsumsntal ssismologieal reports, January, 19164ontinued. 

ti1 00 
63 54 
67 08 
59 12 
04 48 
52 64 

19 30 
24 30 
30 00 
36 42 
43 30 

J A ~ T A B Y ,  1916 

............................ ............................ ............................ 

............................ ............................ 

........ *1,m ............ 

............................ ............................ 
21 .................... ........ "2,U)o ............ ............................ - 

Amplltude. 
Char- Pb,,. I'erlod. amer. 1 I 1 T. I Am I Remarks' 

Sa.  p ..................... ............................ 
6 

44 

w 

............................ 

............................ 

Hawaii. Honoldu. Magnetk Obsmatosy-Continud. 

p Km. 
9,lloOl 

..................... 

..................... 

..................... 

....... ..... ..... 2 0 3 2 4 2  ..... 203530 ........ ..... 20 4400 ........ ...-.... ...... ...... 

01 .... 
L...... 
SN .... 
Lm-... 
LN .... 
ME. ... 
Cm .... 

eLm?.. 

-.. 

... 
R. 111.8. 
13 24 66 
13 41 30 
134.326 

14 10 10 
14 10 12 
14 27 a0 
14 5200 

13 58 30 

P..... 
s...... 
L. .... 
Y. .... 
c..... 

18 
18 
18 
18 
18 

I I 

0.37 

0.14 

7 
40 
48 
30 
a0 
18 

6 

44 
10 
21 
21 
a a 

............................ ............................ 

........ 80 0 ............................ 

........ 37 ....... 
..................... U,W? ............................ ............................ ............................ ............................ ..................... ..................... ..................... ..................... ..................... ..................... 
..................... 7 , a l  ............................ ............................ ..................... ............................ ..................... ..................... ..................... ..................... ..................... ..................... 

End confused by air 
currents. 

8 ..... 
87. ... 
SorL. 
L ..... 
M ..... 
F ..... 

Kansss. Lawrenr~. Univmity of h'nnsas. Department of Physics 
and Astronomy. F. E. Kester. 

Instrument: Wechert. 
Ut., 88.67' 30" N.; long., 95' 14' 68" W. Elevation, 301.1 meters. 

Y T, e 
E 177 3.4 4.0 

Instrumental constants..{ N a05 3.4 3.8 
. .  ~ - - -  

13 49 14 ............................ 
13 55 21 ............................ 
13 59 25 ............................ 
15 07 33 40-45 .................... 
14 W 45 l5-P ........ 12 ...... 
15 48 00 ............................ 

1916. 
Jan. 1 

13 

13 

P ..... 
Pn?... 
Pm? ... 
S ...... 
SnorL 
MN ... 
FH .... 
Pm? ... 
8.1 ... 
Sn? ... 
Lm?. .. 
La .... 
M. .... 
MN ... 
F ..... 

PN?... 

...... 

...... 

...... 

63858 ............................ 
6 38 54 ............................ 
6 3 8 5 9  ............................ 
64856  ............................ 
6 55 Po ............................ 
7 0 9 %  ............................ 
7 45 00 ............................ 
8 40 M ............................ 
8 1 as ............................ 
8 4633 ............................ 
8 57 40 ............................ 
8 5 7 5 6  ............................ 
9 3 3 5 6 2 4 - 2 5  9 ............ 
9 27 41 28-24 ........ 4 ...... 

10 45 00 ............................ 

8 40 55 ............................ 

Maryland. 

Sn .... 
~ L N  ... 
eln...  
Mu. ... 
Ym. ... 
YN... . 
ME.. .. 
F..... 
h. ... 
F..... 

P P ..... I$g'$1 .. g~~..l...r...l..(l..I.~~.l E-Wreeordht. ..... 13 45 53 W .................... 

8 5 2 2 9  
Q O 1  Os 
9 01 23 
9 3 5  OB 
9 39 41 
9 43 50 
9 47 28 

11 34 00 

a005 I 
a0 6000 

20 

14 

% 
17 

6 

30 
16 

4 
10 
8 

a-20 
15 

W 
la 

15-16 
15 

............................ 
..................... ............................ 

..................... 8,960 ............................ ..................... 
19 ............. 

............................ ..................... 

............................ 

..................... 61 ..................... ............................ ..................... ..................... ............................ 

..................... 12,4101 ..................... ..................... ..................... ............................ ..................... 
..................... 

............................ 

..................... 9,aSOr ............................ ..................... ..................... 
..................... 
..................... ............................ 

C k l t d ~ m .  Nagnetic Observatory. U. S. Coast and 
Geodetac Survey. George Hartnell. 

O..... 
P.-..- 
Sm,..... 
e b  ... 
L..... 
Y~.... 
F..... 

Ut., 88' 44' &I" N.; long., 76' MY 30" W. Elevatlon, 71.6 metesa. 
Instruments: Two Boseh-Omorl, 10 and 12 kg. 

V Tm 
E 10 31 

Instrumental canstants. .{ N 10 
8 6630 
7 0 7  05 
7 16 36 
7 3 0  40 
7 34 30 
7 4 a m  
8 67 00 

sa. p ........................... ........................... 
lz 
36 
42 
20 ........ 
1 8 1 5  
17 

19 
19 
P . 2  
a0 ........ 

........................... 

........................... ........................... 

........................... ........................... 
40 
44 

P 

40 
17 3 
17 ........ 
17 

as i a  
........................... 

....... ........I...... 

P Em. 

.................... .................... .................... 
2s ...... 

.................... 

.................... Phases very unm- .................... tain. 

............ 

............ 
2 ...... 

.................... .................... 
113 ...... .................... 

.................... phases uncertain. ............ 
2 ...... .................... ...... 

M8asechuaetta. Cambridge. Hamrd Uia'nimdy 88bmopph.k Stk 

Lat., 42.22' 36" N.: long., 71' 08' 59" W. Elewtlon, 5.4 metem. Fouadatlon: OMal  
sand ovar clay. 

Instrument: Two Bo&-Omorl, 100 kg.,.horisontfd pendulums (meohsnical reglstra- 

tion. J. B. Woodworth. 

OLn. .. 
MB.... 
Mda... 
c..... 
F..... 

tion). v n ~i 
N U ~ M  Instrumental amstants. .{ E 8 0 2 3 0  

7 31 00 
7 43 00 
7 1 0 0  
7 5 7 0 0  
8 14 00 

- 
1916. 

Jan. 1 

6 

6 

18 

la 

19 

94 

B 

!a 

80 

- 
...... 

...... 

...... 

...... 

...... 

...... 

....., 

..... 

..... 

..... 

01 .... 7 1LJm 
sur ... 7 57 I 
e h  ... 8 0 8 5 6  
eLN ... I 8 0 8 1  

0 7  .... W 67 01 
ePn ... 21 09 aR 
eL ....I P W 37 
81 ..... I 21 19 52 

L....ig 3 
Im.... 2300 65 
F..... 22 133 00 

Dttawa makes dle 

records 

between 1s 46- 
a d  13h 5on: N-5 
between 1s 541. 
a n d  1C W. 
Time on E-W 
Inter o l a t e d  
from marks 
after 13b 50- be- 
cause of failure 
of &uta tlcLs. 
E-w styllla I& 
drum at 14 27- 
#). mteturningat 
14g 101. 

31- to m d -  
inp. 

Distance and 0 
from e t 8  but 
eS may ta Ll ier  
among mioro- 
WlBllM. 

F mgd In fol- 
lowing quake. 

P lost in mko 
sehlms. Al lu lb  
putudea wry 
S d .  

LWdld&l&. 
Shaets changed at 
1s e. 

&lMoIdal wavr 

No maximum. 
to F. 
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TABLE 2.-Imtrumcnlnl seiamolo.giea1 reports, Jmua y, 19164htinued. 

.. 

43 

el' .... 
ePn. .. 
eP .... 
ePr.. . 
LE.... 
Ln .... 
YE .... 
Mn .... 
ME .... 
Ms .... 
M n  .... 
C. .... 
Fn .... 
Fs .... 

01. ... 
ePxl.. 
ePa ... 
8s.. .. 
&I .... 
e1.n ... 
eL. ... 
Ln .... 
L, .... 
ME.. .. 
L. .... 
L, .... 
F.. ... 

R.m.8. 8ce. p p 1 Xm.1 
I8 11 05 ..................... -4,930 
18 19 35 ............................ 
18 23 10 4 .................... 
18 aS 13 ............................ 
l8aB43 8 .................... 
18 33 55 24 .................... 
18 31 59 ............................ 
183605 ............................ 
18 44 30 15 .................... 
18 45 49 P .................... 
is 53 44 ............................ is 18 a0 i e i a  .................... *ad 19 50 00- ............................ 

43 10 
511 00 
00 00 
24 10 40 
2420 30 

............................ ............................ ............................ 
9 ............ ........ 6 ...... 

25 5 ........ 
42 00 ............................ 
52 00 ............................ 
42 00 1 ............................ 

............ __.__. ._._._ 
9 ...... 

eP? ... 
SI ..... 
LP .... 
F ..... 
en ..... 
F ..... 
en ..... 
F ..... 

H. m. a. Sn. p p Xm. 
13 30 36 ............................ Times doubtful ow- 
13 34 36 ............................ ing to microseisms 
13 35 48 ............................ and wind disturb- 
13 46 00 ............................ ances. 

15 26 00 ............................ 
1 5 3 8 0 0  ............................ 
15 43 30 ............................ 
15 46 18 ............................ 

en ..... 
F ..... 
e,, ..... 
F ..... 

18 17 IS ............................ Microseisms strong 
18 24 00 ............................ from 18h 3.51. 12- 

to 4h 9= on Jan. 13. 
7 10 36 ............................ 
7 3 3 0 0  ............................ 

I'm .... 
PN .... 
Ln .... 
ad..... 
MN .... 
Fn .... 

I I I I 1 atworkonfnetru~ 

840 44 
8 40 49 
9 0 2  41 
9 34 30 
9 34 31 

1 0 3 3 0 0  

........ 

...................... ............................ ............................ 
50 ............ 7 s ~  I ................ ............................ 70 ...... I 

e. ..... 
P..... 
e. ..... 
F ..... 
ePn ... 
CP. ... 
Lr .... 
LE .... 
F ..... 
en ..... 
I.-n .... 
F ..... 

7 2 8 3 0  ............................ 
7 3 3 0 0  ............................. 
8 41 42 ............................ 
8 5 0 0 0  ............................ 
8 54 00 i,oM) 
0 03 30 ............................ 
9 12 42 ............................ 
B 23 12 ............................ 
94800 ............................ 
1 36 00 ............................ 
1 4 0 0 0  ............................ 
15200 ............................ 

...................... 

........ 

...................... 190 Direction ............................ ...................... .-..,- ............................ ................ 2w ...... 
300 ............ ............................ ............................ 

48 35 I 
49 29 ........ 

1 49 19 

1 51 50 
' 5 2 0 0  

. 05 30 
, 05 36 

' 49 27 I ...................... ................ 80 ...... w ............ ............................ 
............................ 

............................ 

...................... 4,880 W8VW moved h ............................ N-8 direction. . 13 00 ............................ 
, 13 05 ............................ 
19 30 ............................ 
2026 ............................ 
21 40 ........ 50 

8B!a ................ 
41 00 ...... ../.. 
41 00 ............................ 

' ............ 
150 ...... .................. I IIII.. . 

111 .... 

iPa.. . 
eP .... 
isn. ... 
e& .... 
LN... .  
LE .... 
Mn .... 
ME.. .. 
M, .... 
MX.... 
Ma.... 
M, .... 
FN .... 
OP .... 
La.... 
LN .... 
ME.... 
Mn .... 
C. .... 
Fa .... 

~ r n . 8 .  
13 47 15 
13 47 15 
13 53 15 
13 53 30 
14 12 15 
1 4 1 5 0 0  
14 20 00 
14 21 00 
1 4 2 9 0 0  
14 31 00 
14 33 00 
14 3; 00 
15 43 00 

SN. I p p k-m. ...................... 5, GQO ............................ ............................ ............................ 
40 ........ 10 ...... 
35 8 ............ 
30 ........ 25 ...... 
25 50 ............ 
30 14 ............ 
25 ........ 25 ...... 
24 12 ._____ ___.__ 

........ I.. .................. ........ 1 ........ 12 ...... 

New York. BuJalo. Canisiw College-Continued. Mamachusetts. Cambridge. Harvard University Seismographic Sta- 
t ion4ontinued. - 

H. 
8 
8 
8 
8 
8 
9 
9 
9 
9 
9 
9 
9 
9 

10 

1916. 
Jan. 13 

- 

111,. 116. 
Jan. 31 

Masked 
selsms. 

r 
3 \vaves. 

micro- 

hfhuri. St. Lou&. St. Lot& Unhersity. Geophysical Observatory. 
J. B. Goesse, 5. J. 

New York. Fordham. Fordhum Uttiverdy. W. C. Repetti, 8. J. 
Lat.. 40' 57' 47" N.; long., 7 3 O  53' 08" W. Elevation, 23.9 meha. 

Instrumenk Wiecbert 80 kg. 
ht., 38' 88' 16" N * long 90' 13' 58" W. Elevation, 1Bo.4 meters. Foundatlon, 13 

leet of tough ciiy 04; limestone d Mississippi System, about 300 feet thick. 

Instrument: Wiechert 80 kg. astatic, horizontal pendulum. V Te e 
Instrumental constants..{: ki  k.;5 

(Report for January, 1916, not received.) 

F To e: 1 
Instrumental constants.. 80 7 5: I 

lBl6. 
Jan. 1 

12 

12 

12 

13 

13 

13 

13 

24 

- 

111,. . 

...... 

...... 

.-.-.. 

...... 

...... 

...... 

11. ... 

...... 
- 

Panama Canal Zone. Balboa He@hta Isthmian Canal Commission. 

Ut., So 57' 39" N.; long., 79-33' 29" W. Elevation, 27.6 meter#. 

Instruments: Two Bosch-Omori, 100 kg. 

V Tm 
Instrumental constants.. 10 20 

1916. 
Jan. 1 

13 

17 

21 

31 

L ..... 1 14 R.m.s.1 20 10 Scc. I p I p I xm. 1 ............................ Dlstsnce and direc- 
M ..... 14 24 30 ........ 150 ............ tion U n h O W n ,  
F. .... 15 02 40 ............................ No record on N-8. 

..... 

..... 

...... 

...... 

...... 

ment. 

UnknOWn.  

New York. Buffalo. CanisiUr Colkge. John A. Curtin. S. J. 

Instrument: Wiechert 80 kg. boaiumtal. 
h t . ,  42' 53' 03" N.; long., 7Xo 52' 40" W. Elovation, 190.5 moters. 

v T, r:1 
Instrumental constants.. 80 7 5: 1 

I I I , I l l  
- 

1916. 
Jm. 1 

13 

PortoRico. T i .  XapticObservatory. U.S. Coast and Geodetic. 
Survey. H. M. Pease. 

Ut. 18- 09' N.; long., W 2 7 '  W. Elevation, 19.8 meters. 
Instruments: Two Bosch-Omori. 

V Tm 
E 10 21.4 
N 10 21.1 . Instrumental constants. .{ 

(Report for January, 1916, not received.) 

I mt maximre fol- 
lowed by after- 
quakes. 

6 56 30 ........ 1 .................... 
7 2 8 0 0  
7 3 0 0 0  

7 35 00 ............................ 
7 40 00 ............................ 
,7&vXsp ............................ 

............ 



44 

SI%. 1 p p ........ I.. ............ ............................ 
45 j .................... E , .................... .................... 
a0 I .................... ........ , .................... 
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TABLE 2.-Imltumcntal s h l o ~ c a l  reports, January, 1916~ontinued. 

xm. 
4,&10? 

JANUARY, 1916 

.. 

~~ 

E. m. a. 
P? .... 13 10x1 
81 ..... 13 46 43 
L. .... 13 5828 
L. .... 14 13 00 
L.. ... 14 21 50 
L..... 14 25 40 
F..... 1 6 2 0 0 0  

........................... i - I  I I ............................ 

............................ i 

............................ 40 I 
241 ............................ 

..................... 

.................... .................... 
.8,42o? 

........ I 

............................ 40 I 
241 ............................ 

..................... 

.................... 

.................... .................... 
.8,42o? ..... ~ . l  ........ I .................... .................... 

........I ........ I 
I 

............ 

............ 

..... ~ . l  ........ I .................... .................... 

........I ........ I 
I 

............ 

............ 

13 

24 

........ S ...... 8 42 40 
L..... 9 0 0 4 7  
L..... 9 20 15 
F..... 11 0000 

I" ..... Pt .... 7 0 8 5 6  
s... ... 7 16 a7 
L..... 7 2020 
L..... 7 3 4  00 
F.. . . .  8 10 00 

........ Pa.. .. 18 09 57 ..................... .8,710 
8 ...... 1s 19 53 ............................ 
e1 -... 18 33 18 40 .................... 
La .... IS3500 30 .................... 
L ..... 18 41 00 2pm .................... 
La .... 18 46 00 16 .................... 
La .... 18 50 00 15 .................... 
Lm .... 19 02 00 14 .................... 
F ..... 10 45 00 ............................ 

8ee. 

44 
24 
44 
!a 

P a2-16 

10 
40 
40 
40 

*le 

c p Km. ..................... l3,Mw) 

........................... ........................... ........................... ........................... .................... .................... .................... .................... 
.................... 

........................... 

........................... ........................... .................... .................... 
.................... .................... 
.................... 

........................... 

308 
12-24 

............................ ............................ .................... ............................ .................... ............................ 
15-24 I 

........'%XI om 
18 1 *4:150 

........ *s'ooo 
.................... ............ ............ ............ 

i...... 
I. . . . . .  
I...... 
e&... 
b.. .. 
L... .. 
F..... 
L.....{ 

6 40 48 
6 40 10 
6 5000 
7 1 2 0 0  
7 1 4  00 
7 16 00 
7 1 7 0 0  
76600  
820  00 

11 

ia 

13 

..... 

._._. 

..... 

.... 

.... 

eL ..... 
M..... 
F. ..... 

............ 

P ...... 
S...... 
L...... 
L...... 
iL. .... 
L...... 
Y..... 

............................ ........ *150 ............ ............................ 
............................. 

............................ ............................ ............................ ............................ ............................ ............................ 
1930 I s3,W ............ 

10 ....... 

13 

19 

....... 

....... eL.... 
eLN ... 
L. .... 
L... .. 
L. .... 
L.... . 
F.... . 

730  
7ao 
7 a3 
7 3 8  
74a 
7 4 0  
8 ro 

40 
40 

35-28 
!24 
16 
14 

........................... .................... .................... .................... .................... .................... .................... ........................... 

Vermont. Norutfield. U. 6. Weather Bureau. Wm. A. Rhaw. 
Lat., 44- 10' N.; long., 7 2 O  41' W. Elevation, 2.56 meters. 
Instruments. Two B&-Ommi, mechanical regtStratIon. 

V To 
E 10 15 
N 10 16 Instrumental mstsnts: { 

Canada. Ottawa. Dominion Astronomioal Obsmato y--Continued. 
. .  

~~ 

L.. .. 1018. 
Jan. 1 ........ IEt ... 12 54 01) ............................ 

eL. ... 13 14 08 40 .................... L. .... 13aO00 27 .................... 
L 13 25 00 18 
L {;: $ } 18-14 
F ..... 14 10 00 ............................ 
..... .................... 
..... .................... 

18 ........ 8 ...... I I F. .... 6 40 35 

85080 

Phases indetermina- 
ble. ........ .... ...... ...... 30 La 

.... 
F ..... P indeterminable. 

31 

ai ........ ..... 18 io 09 ........ I .................... ..... ........ 1 ......I ...... 
F ..... 1 9 0 0 0 0  ........ , .................... 

Canada. Ottuula. Dominion Astronomiml Obsmatory. Earthquake 
Station. Otto Klotz. 

Let., 45'!Ur 38" N.; long., 75' 42' I" W. Elevatfon, 83 meters. 

Canada. Toronto. Dmninion Meteorological Service. 

clay. 
Ut., 43' 40' 01" N.; long., 79' 23' 54" W. Elevation, 113.7 meters. Subsoil: Sand and 

Instrument: MIhe horizontal pendulum, North. In the meridian. 
To 

Instrumental constant.. 18. Pillar deviation, 1 mm. swing of boom-0.W'. 
Instruments: Two Bosch photographic horizontal pendulums, one Spindler & Hoyer 

80 kg. vestlml seismograph. 
V Tm 

Instrumental conatants.. l20 28 

1916. 
Jan. 1 Very large disturb 

BllC& 
P? .... 
e81 .... 
i.. ..... 
S?. .... 
I.... ... 
it ..... 
I,.... .. 
I,. ..... 
L...... 

1 L...... 
M..... 

1 M..... 
M..... 

1 M..... 

1.. -. . - . 

1 L...... 

I 

....... 

Tlme at origin- 
!m 401. 

Very distant. 

13 55 42 
13 57 24 
13 58 00 
1.1 09 42 
14 18 3G 
14 22 1s 
14 26 00 
14 32 48 
1.1 38 42 

E. m. a. 
13 40 88 

i4 i i  I 
15 Zli 3li 
15 28 42 

............................ ........ Sl.150 ............ I 1  I l l  
12 58 48 
12 30 00 
PP36 

......... 

P not recorded. 

6 50 36 
6 57 24 
7 09 18 
7 15 00 
7 3 6 0 6  
7 31 12 
7 39 54 

ia  ..-. iL ..... 9 00 12 ............................ P and S merge with 

L ...... 9 30 12 18 .................... CedIDg q-0. 
M ..... 9 44 18 16-24 1 24,150 ............ 
L ...... 0 4 7 %  

M ..... ........ ............ 
L ...... .................... 

I L ...... g 33 12 ........I .................... W e r s  from pn 

..... ..... .. ... 
F ..... 

L ...... 12 07 24 ............................ 
M ..... l2 12 30 ........ *250 ............ 
F? ..... I 13 31 CZ I I I I I  ............................ 

18 
54 
00 
00 
00 
00 
00 

P ...... 10 51 00 ...................... 2,688 
s1 ..... 19 55 18 ............................ 
1L ..... 200324 ............................ 
Y ..... 200906 ........ *SO0 ............ 
Ft ..... I 205030 I I I H  ............................ 

* Traco amplitude. 
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Dam. 

-- 
1016. 

Jan. 13 

19 

24 

24 
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g !  
' 
....... 

....... 

....... 

....... 

45 

Y... .. 
F ..... 
PI .... 
8 ...... 
L ..... 
Y ..... 

TABLE 2.--bstrumental seismological reports, January, 1916-Concluded. 

q-. 
11 47 54 ........ 5150 ............ 
12 11 54 ............................ 

I 19 40 30 ...................... 1,410t 
19 42 29 ............................ 
19 45 24 ............................ 
19 47 54 ........ v50 ............ 
20 22 08 i ............................. 

Canada. Tozonto. Dominion Afeteorological Gervice-continued. 

Amplitude. 

Data z: Phsse. Tim. 'T!' Ab. Remarks. 

8 F - - - - - l  ....... 7 19 00 

1016. 
Jan. 24 

........ I ........ I ............ Puncertain. 

....... 

P ..... 9 25 30 ............................ 
L ..... 9 3 8 5 4  ............................ 
Y.. ... '100 ............ 
F ..... .................... 
P ..... 8 21 00 1,430 
8 ...... 82330 
L ..... 8 2 4 5 4  
Y ..... 8 2 5 4 0  ........ ............ 

26 ........ 

8 uncertain. 

P? ..... s... ... 
iL ..... 
L...... 
L...... 
M..... 
F...... 

28 

H.m.r.  Scc. p p h-m. 
7 13 42 ............................ 
7 17 54 ............................ 
72330 ............................ 
7 25 54 ............................ 
7 4 3 5 4  ............................ 
7 4 6 4 2  ........ cgoo ............ 
0 39 18 ............................ 

....... 

....... 

L...... 7 59 54 

iL ..... 8 10 54 
L.. .... 8 16 21 
M..... 8 17 42 
F? ..... 8 45 00 

........ I ............................ ............................ __._.__./ +w) ............................ 

............................ 

............................ ............................ .: ...... *loo ............ ............................ 

.................... 
............ 

1 m p o s s l b l e  to 
measure. 

a.m.8 .  
P ..... 1 8 3 3 2 4  

P ..... 1 3 3 7 2 4  s ...... 1 8 4 4 4 8  
8 ...... 1 8 Q 0 6  
L ..... 135030 
M ..... 14 12 36 
M ..... 14 14 36 
16 ..... 14 17 36 

e r s o r a n o t h e r  
quske. 

.sa. p I p xm. ............................ 

............................ ............................ ............................ ............................ ....... ....... ....... ...... ...... 

....... P or 8. 12 53 06 Phases not well de- 
Lor& 13 00 00 End. 
1L ..... 18 21 a 
1L ..... 1 3 2 6 5 4  ........ 
F? ..... 14 12 00 I ...................... I - - - - - -  

L ..... 
M ..... 
F ..... 

80 ........ L ...... 21 31 48 P and 8 not ro- 
21 34 06 corded. ..... ........ ...... 

1 6 4 2 1 2  
l 5 5 3 X i I  ....... 
IS 58 00 1 ............... 

ai 

- 

P..... 
a. ..... 
L. .... 
M..... 
F.... . 

........ 8 ...... 1 8 2 0 1 2  
1L ..... 18 31 36 
L ...... 18 41 36 
Y ..... 184406 ........ ............ c ...... 
c ...... ........ ............ 
F ...... 

* Trace amplitude. 

11 58 54 
l2 02 54 
12 05 M 
1207 24 
la29 54 

P last during atten- 
tion to l n s t r u -  
ment. 

P..... 
P..... 
S...... 
L..... 
L.... . 

Gradual thlckedug. 

6 43 24 
6 45 12 
6 51 24 
7 0 6 5 4  
7 08 12 

Canada. Vihmia, B. C. Doniinion Heteorobgical Snwiec. 
Ut., 48. 24' N.; long., l!f?3O 19' W. Elevation, 67.7 meters. Subi l :  Rock. 

In&umenk Wiechert, vertical. Mihe horizontal pendulum, North; m the meridian. 
TI 

Indnuwntsl wuatant.. 18. Plllar deviation: 1 mm. swhg of boom-0.54". 

IOU. 
Jm. 1 

I1 

la 

la 

la 

- 
....... 

....... 

. - -. . - . 

....... 

....... 

Very large 
mce. 

disturb- 

I 

P...../ 8 32 K4 

Y.. .. ./ e 27 00 

S...... 8 45 24 
L. .... 9 (3834 

IS ..... 10 2930 

L.. ... 10 36 42 
I&....( 10 49 48 

............... 1 ...... 12,440 ........................... ........................... ....... *15U ............ ........................... 

..................... ........................... ........................... ........................... ........................... ....... *,750 ............ 

..................... 1?,%0 

....... +2,750 ............ 

........................... ........................... 

........................... 

........................... ....... +(L50 ............ 

F merges Into next 
quake. 

P confused with 
trailers from pre- 
ceding quae. 

Trace amplltude. 

Canada. Victoria, B. C. Dominion dfeteoro~~'ca1 S d d o n t i n u e d .  

H.m.r .  I Sa. 1 p I ~r I Xm.1 L ..... 11 42 42 1 ............................ P ~ d S l o S t h W -  I em h m  preceahu 

L ........ 
F ..... 8 44 49 

........ ...... 

P 1 . J  
S...... 
L..... 
Y..... 

F- - - -  - 1  
13 4 54 
12 53 54 
18 10 30 
l.. 16 30 
13 47 43 No reports rscalved 

after the 29th. 
I I I I l l  

* Trace amplitude. 

SEISMOLOGICAL DISPATCHES.' 

London, Jan. 6, 1916, 4.46 p. m. . 
An exchange telegraph dispatch from Rome that Prof. Mddra ,  

Government observer at  Mount Vesuvius. announces the volcano 
has been in active eruption since January 3. Three new craters 
have been opened and there are constant explosions, large stones being 
hurled to a height of half a mile. It is said there is no immediate 
danger from the eruption. (Assoc. Press.) 
Petrograd. RudBM, Jan. t4,1916.5 p .  m. (v& London, Jan. 2410 p. m.) 

The seismograph in the Government observatory located 20 milea 
southwest of here registered an earth shock at 9 o'clock this mor-. 
The intensity of the oscillations was estimated at double thoae expen- 
enced in the great Mesyina earthquake. The centor of the disturbance 
was fixed at a point 1,500 milea distant. (Aseoc. Preea.) 
London, Jan. 25, 1916. 

A heavy earthquake was recorded by the Weat Bromwich Obeerva- 
tcry. The shock waa about 2,OOO miles away. From certain indica- 
tions it is said #at it may have occurred in Ama Minor in the vicinity 
of the Black Sea. (Amc. Press.) 
$an Francisco, Cal.. Jan. 26, 1916. 

Pumice stone, presumably from a submarine disturbance, waa mixed 
with the waves which battered the Oceanic Steamahip CO'E. liner 
Sierra during a hurricane three days out from Sydney, N. S. W., 
accordin to a report made by the captain of the steamer which ia in 
port to-fay. Capt. Koughan said that a few hours before leaving 
Sydney, January 5, it waa reported to him that s e h  phs there 
registered violent disturbances at sea. The Sima, he sarmus! have 
passed over the seat of the volcanic outbreak. For horn the shi waa 
in a sea of pumice, pieces varying in size from a marble to a hatkng 
thrown on deck by the waves. (Assoc. Press.) 

1 Reportea b the orpization indicated and collected by tho AsmdogW rtrtloa 
at oeorgetown Thvemty. 

-- 


